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A chuck assembly for use with a semiconductor wafer 


plasma etching device, the assembly comprising; 
a ch^ck; 


a pedestal coupled to the chuck and having a 
longitud\nal axis; and 

a drive motVr coupled to the pedestal for rotating the 
pedestal aboufc the longitudinal axis. 


2 . A chuck assemWy compr^L&lng: 
an internally coojSed cinuck; 


Y 


a clamp coupled t<y the chuck; 

a pedestal coupLed to thfe chuck ind having a central 
bore and a longitudinal ax^Ls, thft chuck and pedestal 


cooperating to 
communicates wi 


define a coolant /dhamber that 
th the centrals, hforfe; and 


a drive motor coupled to th^/ sha^t for rotating the 
shaft about the Ibjng i t ud ina 1 axis\ 

3. The assembly of claim 2 wherein tl^ clamp includes an 
electrostatic clamp. 


4. The assembly of claim 3 wherein the electrostatic 
clamp includes an electrostatic bias roller\disposed in 
contact with the shaft . 
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5. \The assembly of claim 2 further comprising a spider 
disposed in the coolant chamber and a push rod coupled 
to th\ spider and disposed in the central bore, the push 
rod including a coolant passage in communication with 
the coolamt chamber. 

6 . A chuck assembly for use with a plasma etching 
device, the assembly comprising: 


10 


15 


a chuck including a tog_^urf ace having a plurality of 
slots ; 

a pedestal coupled to\the pjhuck and defining therewith a 


coolant chamber in comm\ 


pedestal havi 
fluid communi 


1 J_V 


on with the slots, the 


nation witl 


ig a longit\Minally extendinq^passage in 


coolant chamber, the 

longitudinal axis; 


pedestal being rotatabl^e abc 

/ 

./ 

a plurality ofi lift jp'ins disposed in the coolant chamber 
and coupled to\a longitudinally extending push rod 
disposed in the pedestal, the pust\ rod including a 
coolant passage in communication wiVh the coolant 
chamber; and 


20 cm electrostatic clamp including an electrostatic 
voltage source coupled to the shaft . 
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J. The assembly of claim 6 further including a bellows 
assembly coupled to the pedestal and a lift actuator 
coupled to the bellows assembly, the push rod moving 
between" 4 a wafer unloading position and a wafer clamping 
position ahd the bellows moving between a compressed 
position and si relaxed position in response to movement 
of the lift actuator. 


8 . The assembly 
rotational coupj 
of coolant, th< 
rod in respons 

9 . The assembly 



further including a 

rod and a source 
moving with the push 
f the lift actuator. 

claim 6 further^ including a block 


coupled to a process chamber, the pedestal being coupled 
to the block for rotation therein, the k*lock including a 
plurality of bearings for supporting the pedestal during 
rotation and a plurality of seals, the seals\ cooperating 
with the pedestal to seal the process chamber ,\ 



10 . A method for plasma etching wafer comprising the 
steps oj 

coupling \ a chuck to a pedestal; 
coupling \:he wafer to the chuck; 
rotating tihe pedestal; and 

plasma etching the wafer while the pedestal is rotating. 


25 


11. The methbd of claim 10 further comprising the steps 
of internal lv cooling the chuck. 
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The mefthod of claim ^N}_ , wherein the pedestal 
cooperates With the izhuck to define a coolant chamber 
and included a shpttt having a coolant passage in 
communication wita^the coolant chamber, the step of 
internally dbolin^ further including the step of 
introducing fcoolant to the coolant chamber through the 
coolant passage. 

i 

The\ method of claim wherein the pedestal 
includes \a push rod having a coolant passage, the 
coolant passage being in communication with a coolant 
source and a coolant chamber defined by the chuck and 
the pedestal. 

\ 

The method of claim ^bQ^ wherein the chuck includes an 
electrostatic clamp . 


15. TheVnethod of claim 10 further comprising the steps 
of initializing process parameters, the process 
parameteris including gas flow, process chamber pressure, 
water temperature, and pedestal rotation speed. 

I 

^3TB>k % They method of claim ^ further including the step of 
unloadirig the wafer from the chuck after plasma etching, 
the unloading step including the steps of providing a 
lift actu^for coupled to a push rod and a spider and 
actuating tfjie lift actuator, the push rod pushing the 
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spider to move thfe wafer away from the chuck in response 
to actuation of tHe lift actuator. 

17s. A plasma etching machine comprising: 
a process chamber; 

a rota^ble, internally cooled chuck disposed in the 

process chamber, and 

*» 

\ 

\ 

a control ler\coupled to the process chamber and chuck 

\ 

for controlling gas flow and pressure in the process 


chamber and rotation of the chuck. 

■' \ v 

10 18. The machine of c%airp\i7 further comprising a 

pedestal coupled to ttxel fchuck and cooperatin^herewith 
to define a /coolant chajmber, the pedes ta^including a 

coolant passage in f lu/k c.ommunicatkSn with a coolant 

* I /V \ 

y source and the coolaiyfc ch^mb^g 


1 * 19. The machine of/ claim 18 further including a lift 
±0 V. ^ \ 

actuator coupled to the coolant passage, the coolant 

passage moving in the pedestal in response to actuation 
of the lift mechanism to lift a wafer from the chuck. 

\ 

20. The machine of claim 17 further including a pedestal 

2 0 coupled to the chuck, a block coupled to\the process 

chamber, the pedestal being disposed in the.^ block for 
rotation therein, and a bellows assembly coupled to the 


# 


# 
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pedestal, the block, pedestal, and bellows assembly 
cooperating with each other to seal the process chamber. 

21. AYplasma etching machine comprising: 

a process chamber; 

\ 

\ 

a chuck disposed in the process chamber; 


10 


15 


a pedestal coupled to the chuck and cooperating 
therewith to define a coolant chamber, the pedestal 
including a cooi'ant passage in communication with the 
coolant chamber; y \ 

a drive motor co£pled\tp ^he pedestal for rotating the 


pedestal during/ plasma 


tching . 


20 


22. The machine of clalip 2 Is further complsing a bellows 
assembly coupled to the pedestal and*~i:o a source of 
coolant, and a lift mechanisrn \joupled to the bellows 
assembly, the lift mechanism including a lift plate 
coupled to a pukti_^od disposed in\the pedestal, the push 
rod including the coolant passage and being coupled tq a 
plurality of lift pins, the lift pinsv lifting a wafer 
from the chuck in response to movement \of the lift 
plate . \ 


23. A plasma etching machine comprising: ^ 

a process chamber defining an interior regiofi^ and 

including a bottom wall having an aperture; \ 
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a block disposed in the aperture and including a 
\ongitudinally extending bore; 

aNshaft extending through the bore and including a 
spider push rod extending longitudinally therethrough, 
the shaft being supported for rotation in the bore; 

\ 

a chuck cpupled to the shaft and disposed in the 
interior rtegion, the chuck cooperating with the shaft to 
define a coolant chamber; 

/ \ 

a spider disposeca in the N coolant chamber and coupled to 
10 the spider push^rod; 


20 



a lift mechanism couple ( d to the spider push ro^' the 
spider pushd/ng up on a/Nw&fer in response tc^-'actuation of 


the lift mephanism; a^id \ 


a drive modor coupled to the. shaft for rotating the 
15 shaft durin^a plasma etchxng\process . 


\ 


\ 

24. The machine of claim 23 wherein the block includes a 


plurality of bearings for supporting the shaft for 
rotation in the block and a 
sealing the process chamber, 


rotation in the block and a plurality of seals for 

\ 

\ 


\ 

25. The machine of claim 23 further comprising a bellows 
assembly coupled to the shaft and to a coolant source, 
the lift mechanism including a lift plate coupled to the 
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b£sn.ows assembly, the lift plate and bellows assembly 
beingNqpvafcT^Nbetween a wafer lifting position and a 
disengag^dx^ositdon, the spider push rod including a 
coolant j^assageL in communication with the chamber and 

response, to movement of the lift plat 


being movable i 


and bel 


ows assembly. 



